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PURPOSE: To adjust color reproducing characteristic 
and to increase th^ brightness of a sbreeri. 
CONSTITUTIGN: This projector is constituted of a light 
source for projection 1, a reflector 2, a cold filter 3 
removing infrared rays, a red reflection dichroic mirror 4 
reflecting only red li^ht and transmitting greeh light and 
blue light, a 1st total reflection mirror 5 totally reflecting 
the red light, a liquid crystal panel for red 6, a 1st green 
reflectipn dichroic mirror 7 reflebting only th0 green light 
and transmitting the btae ii^t out of the light ^ 
transmitted through the dibhroic mirror 4, a liquid crystai 
panelfor green 8, a 2nd green reflectipn dichroic mirror 
9 transmitting output from the panel 6, reflecting output 
from the panel 8 and having the film thickness of a 
dielebtric multilayer film for correctirtjg inclination* a 
liquid crystal panel for blue 10, a 2nd total reflectipn 
mirror 11 ',.a blue reflection dichroic mirror 12, a 
projection lens 1 3, the condensing lens 21 of each liquid 
crystal panel, and a driving part 20 modulating and 
controilirig each liquid crystal panel. 
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V^OIiGES*^^^^ , ; - y ' : V'' : > -\ 

Jl*p aklid NCI PI Wro iiot respons i ble for ariy 
dirtiigfrs caused by the use of this translation/ 

1 .This document has been translated by cornputer; So the translation may hot reflect 
the original precisely, 

2.**** shows the vyor'd which can npt be translaited. 
3 In the drawings, any w^ 

DETAILED DESCRIPTION .-. 
[Detailed Description of the Invention] 

" ' [0001] ■ . 

[industrial Application] This invention relates tb the liquid crystal projector Which 
used the liquid crystal panel of a transparency mold as a light valve. 

[0002] : 

[Description of the Prior Art] Make the optical image according to a video signal form 

in a liquid crystal panel, irradiate the light source light from said liquid cry^^ 

side; it is made to penetrate by performing that exposure iuminoiis'-ihtensfty 

modulation with said liquid crystal panel, incidence of this transmitted light is carried 

out to a projection lens, and the liquid crystal projector of a projection mold which 

performs image display of a big screen is conventionally known using the approach of 

Carrying out expansion projection of said optical imag^ at a screen. . i 

[0003] When perfpniiirig full color image display of a big screen by the conventional 

liquid crystal projector, the configuration of the optical system shown in drawing 3 is I 

adopted In drawing 3 by passing the cold filter of 3 for the light from this reflector 2, .; 

it i? a reflector for 1 to make the white light of this light source the light source fpr | 

projection, and for 2 make it parallel light mostly, and unnecessary components, such 

as infrared radiation, are removed, among the lights which passed this filter 3 f it is , 

reflected by the red reflective dichroic mirror 4 and thfe first total reflection mirror 5. 

and incidence only of the red light is carried put to the liquid crystal panSl 6 for red. 

Moreover, among the transmitted lights of the red reflective dibhrojc mirror 4, it is 

reflected with the first green reflective dichroic mirror 7, and incidence 6f the grWh 

light is carried out to the liquid crystal panel 8 for green. Furthermore, incidence of the : 

transmitted light of said green reflective dichroic mirror 7 iis carried out to the liquid 

crystal panel, 10 for blue as it is. After being reflected with the second green reflective 



<ii6hrof6 ^ ^f^ 1 l^wi^bh ;peh^^d Wis Ij^ia-cfysiial /pjih^T 

' *<* saifire<i j^h^ted^he- second g^mfeleotiv^ Sn^iiehk^i: 
% liquid -crystal ;0fi#$ for: g^en passes thei biue reflective' d^cWbio Wr^. 12; 
re^pictiyM^ and is c^mpdu*d*d ; ^h trfe light ih which" the ; tr^ns^htedf fig^T 
pehetrated the i jjquid -diy&a:! panef 10 ^r blu^ reflected by the second total rejection 

projection • tens 13! '; ; y '•' -"-;':.■ ';. > • ;'■;/''' "'' > ; ; : ;** ' ■ • . * : .-.v' ; ■' 



By iJhe way, by the order mirror method abbut color separation^ and 
corhpositioh of the liquid crystal projector explained to drawing 3 . in order to sMPPly 
light to the projection iehs 13 efficiently, a coridenser lens 21 is formed just befbi-e 
each nqyid crystal^^^ 

ibei*;2 ;;to;,a.n: ■optical. ;axis as: shoWn jh <b) of drawing 4 V the Beam; 6f light whfeh 
cpndensed with said cdridenser lens has the include angle of theta; 1 in ah A points a 
diclirrdic mirror, and has the include angle ofthbta 3 at C point In addition, relatiofl of 
each include ahgie is set to /thetdKtheta2<theta3; cortsequefitly for example; the 
fed (B) which, orange (C) and 6range cut. the upper and lower sides ha^hg reversed 
and having applied caudad from the upper part on the screen as shoWn in (**) of 
yAien ^ red in which effect is most conspicuous Was/taken out and 
explained and red (A) -- as — an irregular color occurs:" As shown in (B) and (G), as 
showri to (Ha) of drawing 4 . in the projection image of red .Isshiki. a red luminescence 
property (A) causes an irregular coiorto a short Wavelength side with the location on 
a screen from the first In order to remove this irregular color, inclination amendment 
whicfi thickness: was changed to the , second green reflective dichroic mirror 9 grade 
which penetrates, red according to the amount of amendments, and prepared 
dielectric multilayers in it Is carried out conventionally, and as shown in (d) of drawing 
- ": Jt am « nds So that the projectioh image of red Isshiki may be obtained in eateh 
location on a screen. Thus, irregular colors, such as sajd red-orange; were canceled! 
[0005] However, since the dichroic mirror which barried out inclination amendment 
was being fixed, there was a problem decided as one kind to which the color 
reproduction property of a liquid crystal projector was set 

[ooo6] \. v ; '\ : ,' ,": 

[Problem(s) to; be Solved by the Invention] This invention aims at offering the liquid 
crystal projector which improves the; brightness of a projectioh image while it was 
made: in view of the above-mentioned trbuble and can adjust a color reproduction 
property... 

[0007] ' . 



[Me^rfe fbr SbMrig tite PrpbietrS A bolor separation means to bh^se the pui^lit 
cbmpbhen^^ source which emits the white light and lijght source- 

according to ^ wavelength fMcfr ^ serrate into the three primm^ bojofcs in brdbr 
tbattam the liquid cryistal panel of three sheets w 

the o^cal Image according to a video signa^ and each output light of said 

cplbf feeparetjbp mearis ihfthre£ £^ 
rm^platio 

ihstaiied in front of said liquid crystal p%nej, anid suppN tb ^is liquid crystal 

P^hel, In the ^ 

out ihclinatidh amendment of the light pf said liquid crystal panel in three prinhary 
colors, and to compound to one, and; the projection lens which rebeives the output 
l|ght from said color composition fheans, ; and projects said optical image on a screeri 
The liquid crystal projector which prepared the dichroic mirror which performed 
inclination amendment which carries but movable in parallel [ with the inclination 
direction over an bptipal axis ] as said color composition means, 

[oob^] . ; . 

[Function] If one mirror is moved up as it is shown in the table of the drawing 2 (**). 

wKerj its attention is paid tb red ; by- _mbvihg ; - the • dichroic \m\tr<>f ''.yvhieK, 'Qame'd; biit- • 

inclination amendment in parallel with the inclination direction of ^ 

to ah optical axis as shown in (**) of dffeiwihg 2 since it constituted as mentioned 

above, the purity of ** red Will improve. ** ****ing in movement magnitude, based on 

the data defined beforehand, a mechanical component changes the modulation 

reinforcement of a light valve, and lowers green brightness to a blue list Cohsequently, ! 

the color reproduction property of a projection image can be adjusted. 

2) If a mirror is moved caudad, the purity of ** red will fall. ** ****ing. in movement 

magnitude, based on the data defined beforehand, a mechanical component changes 

the moduliation reinforcement of a light valve, and raises green brightness to k blue list. 

GohseqUently, the brightriess of a projection Image is made to increase Within the 

limits pf necessary \yhite balance. 

[0009] . . ;V 

[Example] Hereafter, the liquid crystal projector by this invention is explained to a 
detail using; drawing. Drawing 1 is the example block diagram of the liquid crystal 
projector by this invention. The li£ht source for projectibri for which 1 used the metal 
halide lamp etc., and 2 are the reflectors for making the white light of this light source 
into parallel light mostly* and 3 is a cold filter Which removes unnecessary components, 
N such as infrared radiation, by passing the light from this reflector 2, 4 is a red [ who 



makes gre^ri and blue p en^trate ] fefjei^yb dichfbib nhirt-oh while r^ebtiri^ phfy red 
ai^ong^e^n 

f carries but total refl?ctibh bf the red which £aljd''W^ 

r refiebted. It is condensed with a and the fed light which is the iiquicl 

: <?irystal panel for red confuted from liquid costal and a pol^riiir^ pl^te 0fei>$teti 

befot^i^ 

: . ... : ^^ ^^^ 

only green light among the li^t which said red re^ dichroic mirrbr 4 penet^ted; 

8 is a liquid crystal panel for green, it is condensed with a condenser lens 21 and the 
green light which said first gireeri reflective dichroic min-br 7 ^effected ihput^; iti; & is 
f second green reflective dichroic mirror which penetrates the output of the liquid 

| crystal panel 6 for said red/ arid reflects the oikput th^i^ for 

green and which inclined and was equipped with the thickness of the dielectric 
; ... multijayers for inclination amendment 10 is a liquid crystal panel for blue, it is 
condensed with a condenser lens 21 and the blue giovy which penetrated said first 
green reflective dichroic mirror 7 inputs it 20 lis 6 mechanical component Which 
ebntrbls the modulation reinforcement of said liquid crystal panel Incidence: p 
I : transmitted light of Said first grbeii reflective : djchrpic mirfbr 7 is iarribd but to the 
liquid crystal panel 10 for blue as it is. After being reflected with th^secohd green 
reflective dichroic mirror 9, the light which the light which penetrated the liquid crystal 
panel 6 for said red penetrated the second grbeh reflective dichroic mirror 9 equipped 
\ with inblination amendment and was amended by predetermined red, and penetrated 

the liquid crystal panel 8 for green passes the blue reflective dichroic mirror 12, 
;; respectively, and is compounded with the light which penetrated the liquid cry^l 

| : panel 10 for blue by which the transmitted light was reflected by the second total 
| ? reflection mirror 1 1 / And the ?yrithetib liight is projected on a screen (nbtshpwri) w 

| the projectioh lens 13. V - ; >\ /• r ., ' • 

| [001 0] Actuation of the liquid crystal projector by this inVerrtibh is explained: accbrditig 

]■;': to drawing t R> 1 and drawing 2 . To the second gr^en reflective dichr^ mirror ^ 
shown in drawing 1 , dielectric multilayers are formed in the incident li^ht side of said 
second green reflbctive dichrbic mirrbr & so that it may change from zero in 
: succession to necessary thickness, so that it m have the ihclinatiWh amendm 
property of drawing 2 (bX Since the triansmitted light will penetrate C 6f the 

lower part of a dichroic mirror 9, and near E as shown in (**) of drawing 2 arid 
penetrates incident light according tb the inclination amendment propert^ Sh^h in 
(**> of drawing 2 when moving this dichroic mirror 9 up iri parallel with the inclination 



1 c ' 



direction, as shown in the graph of drawing 2 (Ha), tile • puirity of ** f 6d irti^rbyes; 
Based on the predetermined data to memorize* by controlling ^ 

each liquid crystal panel, a mechanical commorient 20 **^sr iii ** movement 
ma^itude, changes the modulation reinforcement of a light Valve bd^ed oh the data 
defined beforehand, and lowers green brightness to a blue list Cohsequ^ritly, the £61 or 
rSprpdUctio^^ imag& oan be justed/ :'i r 

[00111 Mo^eove^ since the transmitted ii^ht will penetrate ijpp^r A and B of a didHr^>ic 
rnirror 9, and near C and penetrates incident light accbrdihg to the indication 
amendment property shown in (**) of drawing 2 as shown in (**) of drawing 2 when 
moving this dichroic mirror 9 daudad in parallel with the inclination direction, as shown 
in the graph of drawing 2 (Ha), the purity of ** red falls. Based On the predetermined 
data to memorize, by controlling the modulation factor of each liquid crystal panel a 
mechanical component 20 **** s in movement magnitude, and based on th^ data 
defined beforehand, a mechanical component 20 chariges the rtiodulatioh 
reinforcement of a light valve, and it raises green brightness to a blue list; 
Consequently, the brightness of a projection Image is made to inbrea^e within the 
Krnits of necessary white balance. Moreover, checking the color condition of a 
f>rojectiph image, said data table is chosen, a color reproduction pi*fe0^! c^ be 
adjusted or the brightness of a screen can be made to increase by ^paring the data 
from whibh it **.**s in rtiovement magnitude and the modulation reinforcement of a 
gre$n light valve is changed to a blue list at a mechanical component 20 at this time in 
two or more kinds data table formats. In addition, although it is the example which 
performs inclination amendment to the second green reflective dichrdio mirrdr 9 in the 
abbver-mentidned explanation, and moves, the reason has the large aperture of the 
transmitted light of this dichroic mirror 9, is reniarkable, and is because the 
effectiveness of amendment is large. [ of change of a hue ] Therefore, it hot only limits 
to a dichroic mirror 9, but in ©refer to heighten the effectiveness of amendment further, 
you may carry out the same amendment and migration to the blue reflective dichrbic 
■' mirror 12: - 

[0012] , \ . / 

[Effect of the Invention] As explained above- this invention offers the 
iiqui^i cryft^i projector which improves the hv igh tness o f a projefe t ion 
image while being able to adjust a color reproduction > r 0pe t i y i ; " *"T*i-fe f ef d tWi;-' * 
since the dichroic mirror which carried out inclination amendment 
conventionally is being fixed, there is a merit which can solve the problem 
decided as one kind to which the color reproduction property of a liquid 




crystal projector was ^t. " M6re6yer, it is also poss Ibie to permit ; 
degradatidh of so the bright^ 

of a projection image. 

DESGroP^ON OF DRAWINGS 

[Brief pies^riptibh of the 

("Drawing 1] It is the example block diagram of the liquid cryst&l pr^edtor by this 
invention. '.' 

[Driawing 2l lt is a graph explaining the actuation and the operation of a liquid crystal 
projector by this invention. { 

[Drawing 3] It is the exartiple block diagram of the conventional liquid crystal projector 
. [Drawing A] It is drawing explaining actuation and an operation of the conventional 
liqtiid crystal projector. '< 
[Description of Notations] . 

1 Light Source for Projection 

2 Reflector 
a Cold Filter 

4 Red Reflective Dichroic Mirror 

5 Rrst Total Reflection Mirror 

6 Liquid Crystal Panel for Red 

7 First Green Reflective Dichroic Mirror 

8 Liquid Crystal Pimel for Green 

9 Second Green Reflective Dichroic Mirror Which Carried Out Inclination Amendment 

1 0 Liquid Crystal Panel for Blue 

1 1 Second Total Reflection Mirror - 

12 Blue Reflective Dichroic Mirror 

1 3 Projection Lens 

20 Mechainical Component 
2! Condeinser Lens ' 




iCiajihn 1 ] Th6 light iobrce Whiqb ertits tHe^Hite light arid dolor ^etiaratibn ^^n^ tb; 
bhbb^tf^ 

tb separate Into the three j^rirrtary cplbrsV thb jiqiild crystal p<a nel of three sheets 
Which ^ each output: light of 

said qolbr separation means iri three primary colbrs is irradiated; cafiies \but intensity 
moduJatioh of the exposure light, arid is made to penetrate, Th^^ 

is installed in front of said liquid Crystal panel; and Supplies li&ht tb this liquid brystal 
panel, In the liquid crystal projector Equipped with a color cbri^ to carry 

out inclination amendment of the light of said liquid crystal panel in three primary 
colors, and to compound to one, and the projection lens which receives the output 
light from said color ^composition means, and projects said optical image on a screen 
The liquid crystal projector which prepared the dichroic mirror which perfbrmed 
inclination ameridrrierit which carries out movable in parallel [ With the inclihatibri 
direction bver at least bnb bptibal axis ] as said color composWon mearts. 
[Claim 2] The liquid crystal projector according to Claim 1 which only the transmitted 
light amends inclination amendment of the abbve^meritibned dichroic mirror, arid Is 
made jritb the amendment approach of not affecting the reflected light. 
[Claim 3] The liquid crystal projector according to claim 2 chaVacterized by forming 
the abbye^maritioned incMriation ambndment in a dichroic mirror so that dielectric 
multilayers may beKcbntiriuously necessary thickness. 

[Claim 4] The light source which emits the white light, and a color separation meari^ tb 
choose the output component of said fight source* according tb a Wavelength field; and 
to separate into the three primary colors, The liquid crystal paanel of three sheets 
Which: the: optical image according to a video signal js : formed, and each output Jight • of 
said color separation means in three primary colors is (Radiated; carries out intensity 
modulation of the exposure light, arid is made to penetrate, The condenser lerist which - 
\k installed in front of said liquid crystal panel, arid supplies light to this liquid crystal 
panel, In the liquid crystal projector equipped With a cblbr pompositiori means to carry 
out inclination ^meridmerit of the light of said liquid crystal piriel in three primary 
colors, and to compound to one, arid the projection lens v^ich receives the output 
light from said: color composition means, and projects said optical image on a screen 
The liquid crystal projector characterized by preparing at least brie dichroic mirrbr 



which carries out moyabie, arid which c^m^d 'ojLit incfiriatipo amehdment, arid the 
hiechanical ^ of said liquid 

crystal panel as said color* composition means; of a dichrpic mirror, 

ahd phahgihg rriodulatioh 

[Claim 5] th« iiqiiid crystal jjirbjjector according tb claim 4^bhai*actenied^ 

tywp or more data of ^ class ih a data t^ble fprniat in pr*der to **** in the sirhpunt of 

^dtions bf a dichto^ 

costal panel t6 the aboy 
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